This study examines the change in health-related quality of life (HRQoL) among (60 years) elderly persons as a result of health education intervention. A communitybased intervention study was performed in eight randomly selected villages (Intervention: n ¼ 4; Control: n ¼ 4) in rural Bangladesh. A total of 1135 elderly persons was selected for this study. The analyses include 839 participants (Intervention: n ¼ 425; Control: n ¼ 414) who participated in both baseline and post-intervention surveys. Participants in the intervention area were further stratified into compliant (n ¼ 315) and non-compliant (n ¼ 110) groups based on the reported compliance to the intervention activities. The intervention includes, for example, physical activity, advice on healthy food intake and other aspects of management. To create an enabling environment, social awareness was provided by means of information about the contribution of and challenges faced by elderly persons at home and the community, including information about elderly persons' health and health care. The intervention activities were provided to the elderly persons, caregivers, household members and community people for 15 months. The HRQoL was assessed using a multi-dimensional generic instrument designed for elderly persons. Multivariate analyses revealed that in the noncompliant group the probabilities of increased scores were less likely in overall HRQoL (OR 0.52, 95% CI 0.32-0.82). Among the Control group, increased scores were less likely in the physical (OR 73, social (OR 0.37, spiritual (OR 0.60,, environment (OR 0.36, 95% CI 0.26-0.49) dimensions and overall HRQoL (OR 0.44, 95% CI 0.32-0.59) (adjusted for age, sex, literacy, marital status and economic status). This study concludes that provision of community-based health education intervention might be a potential public health initiative to enhance the HRQoL in old age.
SUMMARY
This study examines the change in health-related quality of life (HRQoL) among (60 years) elderly persons as a result of health education intervention. A communitybased intervention study was performed in eight randomly selected villages (Intervention: n ¼ 4; Control: n ¼ 4) in rural Bangladesh. A total of 1135 elderly persons was selected for this study. The analyses include 839 participants (Intervention: n ¼ 425; Control: n ¼ 414) who participated in both baseline and post-intervention surveys. Participants in the intervention area were further stratified into compliant (n ¼ 315) and non-compliant (n ¼ 110) groups based on the reported compliance to the intervention activities. The intervention includes, for example, physical activity, advice on healthy food intake and other aspects of management. To create an enabling environment, social awareness was provided by means of information about the contribution of and challenges faced by elderly persons at home and the community, including information about elderly persons' health and health care. The intervention activities were provided to the elderly persons, caregivers, household members and community people for 15 months. The HRQoL was assessed using a multi-dimensional generic instrument designed for elderly persons. Multivariate analyses revealed that in the noncompliant group the probabilities of increased scores were less likely in overall HRQoL (OR 0.52, 95% CI 0.32-0.82). Among the Control group, increased scores were less likely in the physical (OR 73, 95% CI 0.54-0.99), social (OR 0.37, 95% CI 0.27-0.50), spiritual (OR 0.60, 95% CI 0.34-0.94), environment (OR 0.36, 95% CI 0.26-0.49) dimensions and overall HRQoL (OR 0.44, 95% CI 0.32-0.59) (adjusted for age, sex, literacy, marital status and economic status). This study concludes that provision of community-based health education intervention might be a potential public health initiative to enhance the HRQoL in old age.
INTRODUCTION
Beneficial effects of health promotion are documented in several studies (e.g. Huang et al., increasing healthy life span (Jenkins, 2003) , reducing illness burden (Brenner and Arndt 2004) , slowing down functional decline, improving independence (Borglin, 2005) , and enhancing quality of life (Lee et al., 2006) . One of the fundamental purposes of health promotion is to promote a healthy lifestyle, e.g. physical activity, dietary habits and personal hygiene (American Journal of Health Promotion, 1989) . Research indicates that increased physical activity may help to prolong good health and to preserve the quality of life in late adulthood (Wannamethee et al., 1998; Kaplan et al., 2001) . Other research demonstrates that, lack of physical activity in the population results in increasing public health burden (Garrett et al., 2004; Allender et al., 2007) . Research also shows that combining physical activity and maintaining dietary habits are effective in improving health-related quality of life (HRQoL) (Hassan et al., 2003) . In many instances, various diseases are attributable to physical inactivity (Garrett et al., 2004) .
In general, healthy lifestyle is vital in everyday life for any individual, and especially in old age (Lee et al., 2006) . Globally, health education programs have long been based on the idea that provision of knowledge and options available for health care will go a long way towards promoting a change towards more beneficial health care (MacKian, 2003) . The Ottawa Charter is an important milestone in health promotion worldwide, and defines health promotion as the process of enabling people to improve and increase control over their health (Bhuyan, 2004) .
The natural human ageing evolution that occurs with the course of time involves inevitable physical, physiological and social changes. However, some physiological changes can be modified or prevented through lifestyle choices (Alessio, 2001 ). However, evidence shows that, supporting environments are critical for facilitating change of lifestyles (American Journal of Health Promotion, 1989) . This is fundamental for those elderly persons who rely on family, friends or organizations for daily activities, as well as companionship and care for their wellbeing (CDC, 2005; Netuveli et al., 2006) .
The World Health Organization defines quality of life as 'an individual's perception of his or her position in life, in the context of the culture and value systems in which individual lives and in relation to goals, expectation, standards and concerns' (The WHOQOL Group, 1998) . Over the past few decades, measuring HRQoL has become a common approach in health research and a wide variety of assessment instrument available now (Hickey et al., 2005) , and it has increasingly received attention in the context of monitoring various health aspects such as burden of assessing impact of population intervention on health conditions (e.g. arthritis) (Mili et al., 2003; Salaffi et al., 2005) .
Bangladesh is a low-income country where 36% of the population lives on less than 1 US dollar per day (World Bank, 2006) . The total population of the country is 144 million (PRB, 2005) with one of the highest population densities in the world (976 persons/km 2 ). The elderly (60 years) population of the country is currently nearly 8.5 million (PRB, 2005) . High prevalence of illness and co-morbidity are common among elderly persons Ahmed et al., 2005) , yet provision of formal health care is suboptimal for this group (HelpAge, 2000) . In old age, co-residence with adult children is common in both rural and urban areas irrespective of economic status of the household (Kabir et al., 2002) . However, inadequate economic security and healthcare services from the formal sectors contribute to the vulnerability of elderly persons in Bangladesh (HelpAge, 2000) .
Existing literature indicates that, evidence regarding the impact of health education has largely emerged from developed countries (Ku et al., 2006) . Besides, few studies were conducted in the general population to examine the impact of health education on HRQoL (Abell et al., 2005; Vuillemin et al., 2005) . To our knowledge, this is the first community-based health education intervention study for elderly persons in rural Bangladesh.
This study was performed under the auspices of 'Primary Health-care in Later Life: Improving Services in Bangladesh and Vietnam' (PHILL) project. Using data from PHILL Bangladesh, this study examines whether adherence of health education intervention activities contributes to enhance overall HRQoL and its specific dimensions. Furthermore, association of demographic and socioeconomic indicators in relation to change in HRQoL was examined.
METHODS

Study design
Data for this study are derived from the 'Primary Health-care in Later Life: Improving Services in Bangladesh and Vietnam' (PHILL) project. This collaborative research project aimed to empower elderly persons living in rural areas with health literacy, and to improve health and HRQoL by means of community-based health education and social awareness interventions. This is an intervention study with data collection taking place before and after the implementation of the intervention activities. This study was performed in Chandpur district, one of the 64 districts of Bangladesh. From the selected district, two sub-districts (one for intervention and one for control area) were purposively chosen. Selection of the two sub-districts were based on existence of either a non-government development organization and/or a government health centre offering primary health care services in the area (Ahmed et al., 2005; Rana et al., 2008) . Ethical approval was obtained from Bangladesh Medical Research Council and Karolinska Institutet, Sweden and informed consent was obtained from the study participants.
Sample A multi-stage selection procedure was followed for the selection of the study participants. In the selected two sub-districts, eight villages located within 3 km from either a non-government and/or government health centre were selected through simple random sampling. An equal number of villages were chosen from the intervention and control areas. Next, a census was done in the selected villages to identify the households with at least one elderly person, aged 60 years. The census identified 1135 elderly persons in 966 households. All these persons were included in the study. At baseline, 514 elderly persons from the intervention and 517 from the control areas were interviewed, totalling 1031 participants. Non-response rate at baseline was about 9%. At post-intervention, 1031 elderly persons who participated in baseline were targeted for interview. Of these 425 elderly persons from the intervention and 414 from the control area took part in the survey, totalling 839 participants. Non-response rate at post-intervention was about 18.6% (for details, see Rana et al., 2008) .
The intervention
The intervention activities took place during a 15 months period from October 2003 to December 2004. After the intervention, a 3-month latency period was considered prior to the postintervention data collection. This was done to secure stability of the intervention activities. This also allowed identification of a non-compliant group. The intervention covered three broad domains of health care management, health and social awareness related to elderly people's health, and health care. Health care management was primarily related to management of bone and joint-related illness (e.g. joint pain, arthritis and back pain) as well as other illnesses (e.g. diabetes, high blood pressure etc.). The intervention components included home-based physical activities such as sitting down and standing up from a chair, pushing hands against the wall, rotating hands, swimming as well as walking. Advice was given to avoid harmful food items e.g. not consume excess salt, sugar or fatty food that might aggravate illnesses, and eat fruits, vegetables and fat-free food items.
Training on physical activity and advice regarding dietary habits were given to the elderly individuals, their primary caregivers and adolescents of the households during weekly counselling sessions, small group and self-help group meetings in the villages, and by organizing workshops at the office premises. To conduct these sessions, a training manual was developed by a physician in collaboration with different stakeholders and used during the training and counselling sessions. Posters and leaflets providing various health messages were also distributed in the community in order to raise awareness and to advance the intervention activities among different groups of people.
The social awareness intervention aimed at highlighting the contribution and challenges faced by the elderly persons in their families and the community, as well as health and health care of the elderly persons. This was done by performing popular theatre, showing video documentary, celebrating the International Day of Older Persons, organizing workshops, discussion sessions and small group meetings in the villages, and by distributing posters and leaflets (for details, see Rana et al., 2008) .
Instrument used for HRQoL assessment among elderly persons A generic instrument was used to assess HRQoL. The instrument includes 24 items distributed across physical, psychological, social, spiritual and economic and environment dimensions. The physical and psychological dimensions represent five items, the social dimension six, the spiritual and economic dimensions two each and the environment dimension four items. For each item and dimension, higher scores indicate better and lower scores indicate worse status. The ranges of scores include: 5-20 in the physical and psychological dimensions, 6-20 in the social dimension, 2-8 in the spiritual and economic dimensions, 4-16 in the environment dimension and 24-92 for overall HRQoL scores. The instrument was developed based on a comprehensive review of existing instruments (Nilsson et al., 2004) . Cultural norms were carefully considered in selecting the items. Further qualitative study performed among elderly persons in rural Bangladesh has demonstrated that the domains of this instrument were relevant for assessing HRQoL of elderly persons . This instrument was used in both Bangladesh and Vietnam (Ahmed et al., 2003; . In examining the reliability of the instrument, Cronbach's Alpha was found to be 0.85 and 0.87 at baseline and post-intervention, respectively.
Data analyses
Analyses were done including the participants who took part in both pre-and post-intervention surveys. Change over time in HRQoL was analysed based on mean scores as well as by scores that (i) remained unchanged, (ii) increased or (iii) decreased from baseline. Subsequently, these three categories were dichotomized into: (i) those with increased scores and (ii) those with decreased or unchanged scores. Participants in the intervention area were further stratified into two groups based on reported compliance to the intervention activities. This categorization allowed us to observe potential effects of compliance and non-compliance with the intervention activities following the latency period.
Independent t-tests, paired sample t-tests and x 2 tests were performed in order to compare mean HRQoL scores and change of scores. To examine the clustering effect, the analyses of intra-cluster correlation coefficients (ICCs) were performed (data not shown). Logistic regression analyses were performed in order to examine potential determinants of changing overall HRQoL scores and each of the six dimensions. The independent variables included age, sex, literacy, economic status, marital status and study groups (control, compliant and noncompliant Poor is considered if any person in the household sells manual labour 100 days or more in a year and owned less than 0.5 acre of land otherwise considered not poor.
RESULTS
Demographic and socioeconomic profile of the study participants The demographic and socioeconomic profiles of the study participants are presented in Table 1 . The proportion of women was significantly lower in the compliant group compared to the noncompliant and control groups. The mean age of the elderly persons in the compliant group was significantly lower compared to the noncompliant and the control groups. Illiteracy was significantly higher among the non-compliant group. The majority of the elderly persons were married and this proportion was significantly higher among the compliant compared to the non-compliant and control groups. The proportion of poor elderly persons was significantly higher in the compliant as well as in the noncompliant groups than the control group.
Changes of mean scores in each dimension and overall HRQoL across study areas
The mean difference of scores between post-and pre-intervention showed that a significant difference was observed between the compliant and non-compliant groups in the physical, psychological, environment and overall HRQoL. On the other hand, between the compliant and control groups, a significant difference was noted in the physical, social, spiritual, environment and overall HRQoL. All these differences were noted in favour of the compliant group (Table 2) .
Change in scores across study periods in each dimension and overall HRQoL by compliance Table 3 indicates whether HRQoL scores increased, remained unchanged or decreased over time across the three groups, i.e. compliant, non-compliant and control. Results show that increased physical dimension scores were significantly more common in the compliant compared to the non-compliant and control groups. In the psychological dimension, a significantly higher proportion of elderly persons from the compliant group attained increased scores compared to the non-compliant group, whereas no significant difference was observed between the compliant and control groups. In the social and environment dimensions, participants obtaining increased scores were significantly more common among the compliant and non-compliant compared to the control group, and no significant difference was noted between the compliant and non-compliant groups in these two-dimensions. Finally, participants that scored increased overall HRQoL were significantly more common in the compliant group compared to the non-compliant and the control groups.
Odds ratios of changing scores across each dimension and overall HRQoL Multivariate logistic regression analyses were performed to examine determinants of changing HRQoL scores. Analyses revealed that with advancing age, participants were less likely to report increased scores in the physical dimension and overall HRQoL. Women were less likely to report increased scores in the spiritual dimension compared to men. The single elderly persons were more likely than their married counterparts to report increased scores in the spiritual dimension. Well-off participants were more likely to report increased scores in the psychological dimension. Results also showed that in the non-compliant group, the probabilities of increased HRQoL scores were less likely only in overall HRQoL (OR 0.52, 95% CI 0.32-0.82). Among the control group, the probabilities of increased scores were less likely in the physical (OR 0.73, 95% CI 0.54 -0.99), social (OR 0.37, 95% CI 0.27-0.50), spiritual (OR 0.60, 95% CI 0.34-0.94), environmental (OR 0.36, 95% CI 0.26 -0.49) dimensions and overall HRQoL (OR 0.44, 95% CI 0.32 -0.59) ( Table 4) .
DISCUSSION
Using a multi-dimensional generic HRQoL assessment instrument designed for elderly persons, this study aimed to examine change in HRQoL among elderly persons as a result of health education interventions.
Results showed that adherence to intervention activities contributed to enhancement of HRQoL. At post-intervention, the compliant group attained significantly higher scores compared to the control group in most of the dimensions as well as overall HRQoL. In contrast, in the control group, a significant deterioration was noted in all dimensions except for the psychological dimension. Furthermore, the deterioration of scores was minimal in the compliant group in most of the dimensions. Similar results can be found in other research that have examined adherence to health promotion activities (e.g. Lee et al., 2006) . Such studies have included a recommended level of physical activity (Brown et al., 2004) , dietary habits, physical activity and regular swimming (Discigil and Ozkisacik, 2007) , all found to enhance HRQoL and to improve physical and mental health as well as bodily pain (Nigg et al., 2002) . Research on physical activity and quality of life shows that increased participation in physical activity has a positive impact on various aspects such as bodily pain and physical function (Acree et al., 2006) . Of note is that in most of the HRQoL dimensions, no significant difference was noted between the compliant and non-compliant groups. This is encouraging in a context where living with intergenerational household members is common (Rahman, 2000; Kabir et al., 2002) . The results may imply that interventions impacted on some of the dimensions of HRQoL irrespective of compliance and non-compliance to health education activities by the elderly persons. This might be due to the fact that co-resident family members took care of different aspects of daily chores of elderly persons such as providing satisfactory sleeping place, and various forms of support whenever needed. Provision of such support from the family members may be facilitated, and improve the social and environment dimensions irrespective of compliance and non-compliance to intervention activities by the elderly persons themselves. In the economic dimension, the deterioration of scores was observed across all the three groups. The reason of declining of scores across the groups might be due to fact that with the increase of age, participants were more involved in unpaid work, which may have reduced their access to cash income. Our analyses also indicate that higher proportion participants across three groups reported that they involved in unpaid work at post-intervention compared to baseline (data not shown). Importantly, prior research in Bangladesh and UK demonstrates that good economic status is directly associated with good quality of life for the elderly persons (Netuveli et al., 2006; Nilsson et al., 2006) .
The present study indicates that among the non-compliant group, the proportion of women, illiterate and poor was much higher compared to the compliant and their mean age was also relatively higher. Hence, some aspects of health education such as physical activities and swimming may not be appropriate for these groups of participants, particularly among women. In other research, a significant barrier against performing leisure time physical activity was observed among women in rural Missouri (Sherman et al., 2006) as well as among the poor in Newcastle (Chinn et al., 1999) . Furthermore, still other studies indicate that in general, adherence to recommended levels of physical activity is substantially low (Fontaine et al., 2004; Allender et al., 2007) . Prior to drawing conclusions, the following strengths and weaknesses of the study should be taken into consideration. One of the important strengths of the study is that staff employed for implementing the interventions activities were not involved in the data collection, thus reducing information bias. Furthermore, the provision of a latency period prior to the post-intervention data collection allowed us to observe stability of the intervention activities. A weakness of the study is the imbalance in socio-economic profile of the participants in the intervention and control areas as reflected by significant differences in their economic status. This might have had an impact on the results. Finally, frequency of physical activity was not measured in this study which limits the possibility to determine the actual impact of physical activity.
In sum, our results suggest that provision of community-based health education intervention might be a potential public health initiative to enhance HRQoL in old age.
